In lateralized simple reaction time (SRT) tasks with unimanual responses, reaction times (RTs) are faster with ipsilateral (uncrossed) than with contralateral (crossed) response hand-target hemifield combinations. The difference between crossed and uncrossed responses (CUD) is typically interpreted to reflect callosal transfer time. Indeed, split brain patients have much longer CUDs than control subjects. However, while many studies have supported the hypothesis that the CUD reflects callosal transmission time, a few studies have suggested that the CUD may be affected by non-anatomical factors. We investigated the nature of these inconsistent results in two experiments. In the first, we asked half of our subjects to cross their arms while performing the task. The CUD was not affected by arms crossing, supporting the anatomical model of the CUD. In the second experiment, however, all subjects were asked to cross their arms in half of the trials. In this experiment, arms crossing significantly affected the CUD, thus showing that spatial attention modulates the CUD. These latter results cannot be readily explained by a simple callosal relay interpretation of the CUD. Rather, the CUD seems to reflect a mix of anatomical and non-anatomical factors produced by task history. Thus, the seemingly inconsistent results of previous studies can be reconciled by taking into account differences in task history across studies. Published by Elsevier Ltd.
Introduction
In lateralized simple reaction time (SRT) tasks, ipsilateral, or uncrossed, responses (i.e., the left hand responding to a left visual field (LVF) stimulus or the right hand responding to a right visual field (RVF) stimulus) are faster than contralateral, or crossed, responses (i.e., left hand-RVF or right hand-LVF) (Clarke & Zaidel, 1989; di Stefano, Sauerwein, & Lassonde, 1992; Marzi, Bisiacchi, & Nicoletti, 1991; Poffenberger, 1912) . This pattern of responses is typically explained in terms of an anatomical model in which in the uncrossed condition, the same hemisphere that receives the stimulus controls the manual response, while in the crossed condition, the hemifield of the stimulus and the responding hand are controlled by opposite hemispheres, thus requiring transfer of information between the * Corresponding author. Tel.: +1 310 206 3655; fax: +1 310 206 3655.
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hemispheres and consequently a longer reaction time (RT). The crossed-uncrossed difference (CUD), where the two uncrossed conditions are subtracted from the two crossed conditions and then divided by 2, is taken as a measure of interhemispheric transmission time through the corpus callosum and is typically ∼3-4 ms in normal subjects (Marzi et al., 1991) . Evidence in support of the anatomical hypothesis, that the CUD measures interhemispheric transfer time via callosal fibers, comes from commissurotomy (Aglioti, Berlucchi, Pallini, Rossi, & Tassinari, 1993; Clarke & Zaidel, 1989; di Stefano et al., 1992; Forster & Corballis, 1998; Iacoboni & Zaidel, 1995) , and callosal agenesis (Aglioti et al., 1993; di Stefano et al., 1992; Forster & Corballis, 1998; Milner, Jeeves, Silver, Lines, & Wilson, 1985) patients in whom absence of the corpus callosum results in much longer RT to lateralized light stimuli in the crossed condition than in the uncrossed condition (for a review, see Zaidel & Iacoboni, 2003) . Anzola, Bertoloni, Buchtel, and Rizzolatti (1977) performed a seminal study that provided robust evidence in favor of the
